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(54) SEMICONDUCTOR DEVICE AND MANUFACTURING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent degradation of 
reliability in a semiconductor device where a 
semiconductor chip is mounted by interposing an elastic 
material (elastomer) on a wiring board (an interposer) 
and the circumference of the semiconductor chip is 
sealed with an insulating material. 

SOLUTION: The device is provided with the wiring board 
where conductor wiring with a predetermined pattern is 
arranged on the surface of an insulating substrate, the 
elastic material (elastomer) arranged on the wiring board, 
the semiconductor chip bonded on the wiring board by 
interposing the elastic material, and an insulating 
material for sealing the circumference of the 
semiconductor chip and the elastic material. In the 
semiconductor device where the external terminal of the 
semiconductor chip and the conductor wiring are 
connected electrically, part of the elastic material is 
exposed on the surface of the insulating material. 
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lift: (x^xsv-) t. mtz$it&&±izmtinte&$: 

*iA<ff$J«L, l5fEiffe^S«-h(7)R(rmGtglc^tt<* (x^ 
XH7-) £»2fi£L*:ffil£«-hl::. llirfBSiM±tti:£tf-*E2 

aB*W<*^-y ^Rt/fIfB^14tt:<DjaH^^<*'C?i*Jh-r 
Sititxfli:. BflfBitJhxS<DSlcfJfBiB*i«a>3f^M 

fitrfBlimbifsii. 

B5fBIB^ffirofi)r^eS^«]yairi®(-> B5iB^tt<*©*1- 

iispo-sp^wbt^- * c t 1 &*m&&iW.o>m. 

mi)Wf&2titz&i§iWi<Dm&.t3.&.lzi&\±tt. (x^x K7 
-) £t£5tf -SSMttttf^X*!,!:. ilirfBIBia«-tKff 5f 

ttffifS£SSlttirfS*rf&ffi<atg|JExfi£:. gJtBffi*a« 
-tl=^$*tf=S5IB#^tt:^ -v BiIiaSite<*(DjgH 
$Jffi^»:-l?i*ihr-5itJtXS<t. fIfBi*ihxgcD^(=Bfr 

fBiB^«±<»fiff^i**«] y da L-cenMb^-siimbx 
fjfB^ttmg^x^ii. 

«rgB^t±<*<on@s»a>-a5*<> UFtBa^ibx^-e^yai 
* tL-&^<D^spi=3iair -s «t a iz^m-r & c <t £ t$ta 

ilfrfaititxiiii. 

B^fBiB«g«±lctg^ £ =h.fc gff B#14<*;&tfmrfB¥ig<*^ 
t?HP» (y-h) ^«-r*±^St/TS*fl>f B 1(CB!IIBiB 

HfifB<aBi£^b$ii-fc^, S5fa-hiJRt/T^f»royai 



gitBfi^^bx^^j y tat txz>m®<»n-mtt&izf&m< 
[is#js 6 1 «friBis*« 4 5 iztmo)*m#i%im. 

0$t&J5>£izt$l\x . 

fiiB<irt-ibxg-c?«)yai$4i-5^it(DM-JiWie<J5. mm 
&\±&kmi±momizmn<7>v&mt><mi-t>*iT^z>^ 

CaS#JS7] B!IfBaS*«6lcfE®<»^t*:^SroS^ 

fltrfB®nibxf§-e«jyai^^s^<7)^Jii«ifio. site 

fifBE^«i±s fitnB«fe^s«<75Rif^ia®(cm 1 nansus 

tin 2 ggnasir^ai-r zm&m&tftei&ztixss y . 
fitifB5¥ttwg^x^(i, mrsB^s«(7>m2^pa5t« 

fifB¥-#{*^ H!rfBiffe*iStS(OS 2 r»gp 

®toiz&ihLtz&K&&tm&*mi* s rvzro>n®ti%?- 

mlfBE^^x^l*, frfE^SB^0)BfIIB^S«a5m 
2 Baaasirsetu Lfcas^SSE^S-e-rfllB^t*:^ ^ 

[O 0 0 1 ] 

mm? z>*mi*mmzmm cxm^unwnzm^^ to 

[0 0 0 21 

[ft*<Dfttfj] BGA (Ball Grid Array) Af>C 

SP (Chip Size Package) /,ci*0)f^»;gg (/<y*r 

f-v^SSLtl^. SfrfB-f tK— tfli. WE* 
mttTv fon-Mffi+tzriJ > hiB*g«!5Ci:fl>SFlB*^ 

-r-sfctorotoj-cfey . &mg-&o>&mzm'g.o>'W— 

O 

[0 0 0 3] WfB^frSS'eiS:. matt. »E-f» 
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WEtf'M 5 K(DSftflg3S«»A<SR)3 O P pm/ 0 c^ 
b40p pm/°Ctfey, -flS0>V'j3> (S i ) Sffi 

CttSloiSyfcAlCcfcy. WE¥»f*^-v 
WEWi*KI«a>tt«»(cll«3&<^^ y Br 

& & lm* mzsm&wiiz bl y c xitiu*mi*&& t 

[0 0 0 4] «E*ttf**^tt*1*T*SH*^t/^** 

fiE*+ifc-f tK— tfJt(c. (KIT. x^X h 

^ „ ?H8L, flTEaHttiEfcl 2 OHEIMUMK 1 OUR 
P of* 1 A&tfttEx^X hV— 3<D|JBPffll3 Art(C36HJ 

o 1 tt£$tm£tz$o>tffoZ>o Bi 7ii«EB 

-g' tre®«sMfrBBi?fc«,, 

[O O O 5] ffTEB 1 1 8 IC^ L/cBG A^(D 

2 0>ftj&ffl»-es»JS**iRj|R-r*c^«c < ky. C1E3&& 
fc* ffirE*£»Sffi1 lei*. (3 1 8lc^Lfc«fc5l=. t'7 

:fti BA<Kitf>*tr*>y. rat*7^i Bffl»icii«rE 
ttx»sfi±i=irE^«(*tta«xtt-r«R>a>nEe« 

[0 0 0 6] fftEBl 1 BiZTjkLtzBGAMO) 

9 (a) ICTF-f £51::. ftx.f£ % HffSiattlc^Vx-f > 

>*— *— V (BBS) C0>±#, IfiES 

<*E*|2I;J\ @1 7&I/B1 9(a) (C^Lfc£5(r. 
■t<D-»*<«TEtf >-r Y >*fflBSP» 1 Artlc^dj L. 
MO. ffc<7>-SB*<i5Etf7?t1 BjS5«i:5l:ff«^ti 



[0007] «e-t>*— tfl** m*.i£* *y-r a 

*K>7<r>?flllfllPfln A»tf»Ef7^l BH^L 
fcflL B9E$6SS«1SS(c. fl««:fa>}*H*M« 

>^Lr«rE»(*ffi»2*^rt-r-6c:tic«fc.y»&4x 
& e *fc, -ta>fftizt % tfrEIStiS* 1 a>8B(cmBB 

>^ if ft sin i*fc u— ifx ^ > y (c ^ y niBie 
1 i=ttE* >^ffl<DBBP» 1 Aatfitee 

77*1 B*fl2fifcU «TE»Bt»(*H*x^^>^«ka* 
-e, ^ - - > // L r fTEVMBII 2 * » j«- if 

[0008] £*=;ia>££. icrE«lt&fi 1 -«* 

— ;u (reel to reel) *5i£m*T— *Q1fflE*ft»S« 

iic»tt«ia>^»i*ttflt«ziaLrsaL^tt. idem 

flitfc-r*i»*A<^<. Hi 9 (a) Cia*LfcJ:?tttt 
»JE*fe»S«1±(*(=^=oT«y5lL^ia**t 

[00 0 9] Sfelc. Stt*8&lSl:<fc^ B1 9 
(b) ic^-f cfc^ic. fTE-f — tf— IfOSffl. 1 L N 

»e^>^—*— ifa>«*iBta2A<»ja**L 
tzmz^ KrE««a«i o^v^-r >^ffl©Bap»i a 

<t«^^iig)!)<P^P Lfcx^X h"7— 3 **»■«■*. 

hv-lcii. i»K»ffitt^i 00 P 

pm/°CJ^T, fe^tM*»1±^*< 1 0 0 OMP a £IT0> 
»tt**t»0>HBI=»»«B A<KI+ &*ufc 3 H8f&0> t 
TOEWttitttftfcLTIi. 7K5^ 

[0010] *W(*^^^»»xai=<fcy. B1 

9 (c) (C^-r<fc5(C. SrEX^X h"7— 3Jl(C#Si* 
f*^4S»»tfi. C(7><t^. «rE*»f*^^^4l* 
n«T4 0 1 h^?— 3 0)F^Pai3 ArtlC 

eSL. MEMIM74 0 1 i:lti!IWl2itffll 

-3±(Cfg^^tt^o *D^LTBfTEx^X h7 

- 3 ottEttaflB £%^aik . 

[0011]$|:, E««MXWcj:y. «rfi»i*eit 

2(D«>E«ttX« 1 <7>7t-C>^<< >y»§BP» 1 ArtlC^ 

019 (d) (c^-r^5(c. »Ei7x h7- 3<t> 

^O^r-f >y*V-iU^&ttEWftlB«2f=tt*a«B* 
3Mt r »EW*E« 2 <t ltE¥*»f v -JOHWIR- 4 
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*<«»wica<&ort^o 
[0 0 12]*!:, »jtxsc:,fc y . MEIHt&K 1 o 
*>x-f >y»HP»i a*>£>. §*$I<fctta>x 

EW(*E«2twiE*»i*^^^a)naiws^4o 1 ta> 

—If) ^MLt^iH £«Dytb 
U ■Wbt4fcHl 7 St/01 8(z^Ltc<i:5^. B 
G A Sa>3&»(*£flE&ft* ct^^^o 

[ O 0 1 4 ] B 1 7 B 1 8 iZTf: Lfc¥S(*I£ 

S-Cli. WIB*3H*^^^4t Its DRAM 

(Dynamic Random Access Memory) 0><fc 5 lc[e]g§a<ff2fiJc 

lcH^ffl^4 0 1 £KI*fcJBais{<y Kfi0>¥*i*?y:7 

So 

[0015] *fc % ffiEB 1 7St/H 1 aiZTikLtz&o 

^a>n»«*4 o 1 <Dfssg$a^^i?ifE^ii(*5-csihL 

fc*£l+fc<&T;. MIE^S* ; ? 1 ^^4*<^(cStiiLrtN 
So WE¥«f*»IEte. MCM (Multi Chip Module) 
a* 5 1:* -7lf--*-K»©*16at*{=5Rat**Lr-o 

HaiE^(*^^^4^^lcStljLTL>S<t. 19E#» 

Lfcfta>«ffl^«ic % WB¥»tt^:74<BBaffiic« 
iMti^fcy. «iE*sn*f L ^^4a)ft»A<*it/=y it 

LS5£l^Fn l ]girf><fc£o 

[OO 1 6] iEW»f^^4*tf»El7X 
hV— 3rt<BfflLTl**fctfK »E*»(*^^^4fc» 
13X77 hv— 3(D»»*ifiA^*»35<atAL«¥>-rL^ 
«Bi7^ h^— 3(cm**WtfM«»i: Lt^ 

7K^lcJ:SB«rE^*5 1 ^^4CDS]gt^>. «B*t*E« 
2 *»E*»{*^ * :M ©rt»efM?*<BMt LtilW 

[0017] *o>tztb. grB*(MB«^4:flirB¥*f*? 



"TJ:d(=* SlE*»(*^^^4&tfB9Ex^x Kv-3 
a>HH*.»EI6«(*5-c»jhLfc*W*»«*<»IK* 

[ 0 o 1 8 ] WEB 2 o iz^ L*:¥«(*I$gl*, B 1 9 

(a). (319 ( b ) . B 1 9 ( c ) . &t/B 1 9 

(a) ir^Lfc«fc5*^im-e, WE-f if±«= 

»EX5 X h7-3 * i±T IWE***^ V ^4 * 

«*L. «TE»*iE«2i:«FE**(*^^^a>^»tt : f 
40 i *»«Lfc»a>itJtxg-e. MxJi. 

StEx7Xh7-3fl)@a ^b(/l:fl£il*EiS2t 
KtE¥«(|:f9^IW?4 0 1 a>tttt«|S£ttElfc1t 
tt5-CM.it Lfcfc* «Etf— JU*^6*tt«U WE* 
>*— #— »f <DBr5E«**tt U ft 
[O O 1 9] ttEttJtxBI=fil*T* h^VX^r^E— 
;u Kic «fc y «tE*3H*^ «^4S if WE x^x h^r-3 
a>JSH*ltJh"rS*S^I±. 0*lx.l£. B2 1 (a) Ic^-T 

ttStS + tef-T 7 O 2 7b<l£ltib*l.*:-t£l7 t^ffi* 
Mfif S*f 'V^4 A<7 'J 7 7 ^Hg 

Sfifc* — »f£i*S** i^t^o c<D<t£. 

«TE±S7&tfTS!8a>ra(cl4. fiE+^tff 
>r 7 O 2©ft|c, B2 1 (a) ir^LfcJ:5lc. ffTE¥ 
»{*5 t ^3f4S»JJ:-rSI6«*5*aA-rS#-> K7 0 
4. StEtK^ h7 0 4(CfiA*tLT}SaLfctt»<*5* 
WE** trY702 L^t;^f — h 7 O K Rtf W 
Ey- K7 O 1 *^?>*6«(*53&<3S*L3&A/-e*fci:*(c. 
WE+^tf^r-f 7 0 2fl<D^£^|cj&ii5^£fca6CD 
I7^<> h 7 O 3^<i:a>^PB^*<lSlt^)4^TL^So 
[0 0 2 0] |JEh7>X7 7 : E-^Ka>W, WE?K 
•yK7 0 4lcWEIMttt5£LTm*«SM<b1£ttn£ 
SALT***-**:*. 121 (b) \zn*t**lz* ^ 

^>s?*i o-c«E*»Lfciei»(*5*»Lat?fc. w 

B*6»tt 5 ^sy- h 7 O 1 SSoTWE**fc?T--r 

7 0 2rti=sfi*tat?. «EWHt5iw^ef-f7 

o 2i:jjlELa^»E*»*f ^^4Stf|ilEx7X h 
■7— 3 0>HH*»E*«i*5-c?A3tLfc». «tE««i* 
5^®^b^-t±. »E±S7&tfTfi8*nti:, TOE* 

7^4SZ/HEX7X h7- 3(7>JUS. 3St»t/(= 
ltE»«eS 2 £ ttE¥««7 ^ ^<7>H^^ 4 0 10) 

ttttStftVEietti* 5 e= j: y » jl * *i « . 

[002 1] *E*»(*^^^4Xt/t(rEx^x 
h7-30Mtl«E«W5t»±t**4l*- WE 
fta^ffiL^fe h7>x7r : E- ;u Ko>(bi=« 0»J^i^ W 

— if a>*Hi=««fttt»mft itra>«w* 5 lti 
[0022] 
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mw$:mm&5T'&±-?z>b£iz, fitEx^xhv— 3 

[0 0 2 3] fltax^X h "7— 31=1*. -figlc, ^0:14 

Sl-.tyS'tt. m*M&hb<. z.<r>t%. 02ot-*Lfc 
3^t*:3£ga>,fc5K. frifix^X h7- 3OTJaB£$&t§ 
flc5-CitJhLTL*5 t> fUbLfc7Kfl-£*jg#gg<*> 

y BtlfE^f*^ v Zf4 . fe-S LMisdlE-f — tf <D 

[0024] b5IEX^X hV— 3 icffij y 2i**l.f- 

«fc y ffJfESItfciEfa 2 ^UTfE^igtt^ "j 7 4 <D rtSPSEIt^ 
0>&SIS&#'*<Jg&l,-*>-t<. BfTaE#®t*:^Scommfl<)<t$ 

[0 0 2 5] **lfl<DSfi<Jl±, EtS« M^Z-ft- 

•y^iSL. fiJfE#Sg<*^-v^<Z>Jiffl£$ej£»-ei*.it 

[0026] *.%wom<»mmt.. m®®. (-f ^-st— ^ 
MsEE^«<Dsaj!itic«fe i,^a^<sa-r * c t Ammtam 

[0027] **^wflka>SMi*, ffitas — jK 

—9 s ) JU=^14(* (I7XH7-) £rt-£$t!-C¥3H* 
f'V^Igl. li*fE¥3?#^:7<7>JfB£*fej£tt;-Cit 
jhLfc^S^Slcfc^r. SSHB*rt*1±©sJ;<b£<5*rf 
■S ^ £ A<PlliEfc&tf»£}Hft-r -5 d t l=fc*. 

[0 0 2 8] *S£W(OB5fE*t>t/(=-5-(D<te«)aWtgr^ 
*BJ^S©IE^33«»:l/^l2Slc«toTB^t> 

[OO 2 9] 

[0030] d ) s&m&fiLcomMizmfZ.oi'W— >a> 

©#BEfSA<ifcl+f>;HfcKfa«<fc. SrfEiE*S!«-tl=i6l+f. 
*tfc?£t±(* (I7XK7-) <t. SfrfEE^«±l=frlE^ 

tt^-v ^&i;SfHE^1±i*<7)JSlH$itJt-r-5Sfg^tt:i: £« 
x.. fiIfE^t*:T^^©^SPSg^i:flfrfES(*BE^A<ma 



*<. B!IfE^^t^*0>a®l=StBLTL^-i)#■^{*gST?fc 

[003 1] ffTfE (1) 0>^fS(::«fc;h.l*. ftFfESitttttf) 
-SC^S!lfE^Jt<*(OaffilcSaiU-C^i)Ci:(-«fcy. h5 

ictj^x, friE?ii±<*<D(*9ai(=© y a**vfc7X»* fifE 

*0)tztt>. mz&tei*tomzflsLi)&-£4xtz*ftO>m.ib. 
J0?II-«k -SSIftffiST-BtrlE^t*^ ^fe^LMiB!lfEE*a 

[0 0 3 2] *f=. *Oi^X^(Dl©|CffJfE#1H*<»(*9S|5lC 
J&yii£*Lfc*#£ttW::»ai-t'#-Sfc#K ifflfESMlfett: 
rtSSI-S® Lfc7K^A<. fllEW^iElg^fllE^fr^ 

[003 3] 1ltFfB3iM4<*(cli. CT^If, *»£J2 

»(D-gBf£lt^gai*-B--5ci:(=«ty, fllESitt 

<3)*<b^(aM*-B--5 C i: tl?**. 
[0034] (2) »gS«iroSIl:^fl)/^->© 

st. fJiiE^aft^-v^iDnassiiSTtfiiE^ftEMi^m 

mMlcJS^^ffitS^xgi:. B5aEiE^«-hl=^* 
ftJh^T^itJhxmt:. fIfEi*Jhxfg<0^lc|!rIEiE^«a) 

siT^iS$«iymLT<in<bf z®KitJimt&mx.z> 
¥&#;mmo>$&&-%mzi$iiT . SfifEfi^lbxsi*. str 
BEiE*a«<o^<as*«)ymi-R5(c, siiSE#tt<*a>no 

[0 0 3 5] BflfE (2) (D#fSI=«t^l*. fllES^Ibx 
g-C'fitfMb-f fIfE!f1±tt:0)nilffl!a)-an*«®r 
tl.cii:J:y. BtIIE^«:T?itJh*HfcBirfE^tt«:<7> 
-ffl5$BfTfE^tt:<D«S(cSai^-t±*ci:*<r*^^„ 

cDfcat». frfB^t±t*:rtS5(~aiy3i**i.fc7K^*. fltifEg 
tbsp^^nspiosm^^. B?fEWt4#wspi=ifcyii£ 

[0036] mu*m&Tvzf(j>mmitBinmu 
^(cffi*<wt^fc y . fkm<xiftz y -r s c t ^ i»if 

[0 0 3 7] (3) *&®;g:&L<Dmmzmj2.<r>'<9-~-'<» 
Xh7-) ^fg^-SWttmg^x^t. frIEE*8*5-h 
»ftf?7T»itt. atIIE#^^-y^fl)na!i!a5^«k 
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[0 0 3 8] file (3) <0^K(=«fc*tli> #JfE&fS«£ 

*r*#tt*tiiiiBia«i*i=«air*cti=«ty, fitE 

#fjtxg(= «fc y I9fB*Sfr^ -v ^at/SriBfttttt:© JSH 

Cfc ^0)tz6b. W8BSH4»:rtW(=«iya**i 

frrtSBIcffi y a*tifc*»i=«fc*m«1±©«T$R)5 c* 

£ fiJt-T -5 c t *<t? » -5 „ 
[0039] *fc. Wffi^Wt*:^ «y ?<DJBHI*flMi!«Ui 

^i=«*<ftt»fc y . nm^ftz ytsct *a&if a. 
[0040] *f=. «riB (2) at; o) ©^aicis^ 
r. ffretMLxa* lti*. fneeMC-bictt 

h) £»-r*±s!;RtfTi!<Drai::i»EK««*BES. a 

aia». tnawnsmtsii-fcaL HfrfE-t^&i/TS 

[0041] mtE±ma.ifTm$:mi*tz h^^x^T* 
— ;u ki= * y nrc^iifl:^ * **tf«iB»tt**».itr 

[0 0 4 2] £fc. fIffi-hSat;TS?*ffltN^Ci:l-«t 

[0043] misitJtxfnfi*. mi±.m#.xST 

*;£*<fe*A<. C4x€>fl)*afe-ei*. Sirffiffltfrtbxglcfc 
t^r«Br-r«»»*«»Blftli«:-Cl»<<fy. «®f^com 

wmmtm<wpt\.*. 

[0 0 4 4] *fc, »IB±H(*. ttffi*tttta>9£&flU: 



* y * fl-t 4 1* * c 4: *<-<? * 4 . 
[0 0 4 5] IMB»tt{*«>%i&tf#(*» 

&ro®>^bxgT?w»rf •SSfcttT-fe-ScD-e, «]»rB#£>m 

T- # -S f£ 1+ J» < t •£ L . fIIE^tt<*<D3?eSP-broitIfE^ 
1±tt:A^fIfEJilf*t:roa§itli 1 0 0 </ mfclTl::-f -5C 

Stt*#«Lfc»*. «NB*ttf*0>ft&«|I±a>grfB*tt 
*A>c.mrHE-ta*-l?©ffiJ8ll±5/imJU±i&iS-t?fe*t% 

[0 0 4 6] fliE (2) (3) 0>3M£T?giI 

iES2Bapfi»i=^m-r-s3Stt:E«s»jaL-c*j#. we 

5Mtf*tt»XS-CI*. BfFfE^SP^^L. J.o|l]|ElfiS 

©sg2rjapspi*ji-^m Lt=#t*:aE*a<fc fiSE*s<*^-> ? 
[0047] «riBi»tt:e«i«xi»$«rffi«-r«c^i= 

«M*B«l=«feyi«p-r*ciA<-e#. ffirfBSSftiESiW 
c 4: *<T-# -5. 

[0 0 4 8] KIT. *fgB^|=-Dl.Nr. 0®^#BSLT^ 
[0 0 4 9] H*SeiJ$iSiB^-r4f = to(D±E!lc33t> 

yjgu<ouiB^ii^B&-r4„ 

[0 0 5 O] 

[fSW<o^i56<o^^] (Hffifiil) B 1 JttfH 2I±. 
(a) lii1(DA-A' ST?fl)Brffiia. 12 (b) li@ 
[005 1 ] 12 1 ICfcLNT. 1l±$fe^S*5. 2li^«:ffi 

IS. 3fiSiM4& (x^xhv— ) . 3 o 1 li?¥te(*<Z>3£ 

ese tt-fxffomi) , 3 Ai*^t±(*(DB8pa5. 
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4 i*****^ zf % 401 it*m»* v 

fe£o -£tz. B2 (a) &I/B2 (b) (CfclNT. 1A 

ii/fOT^r >^JB0>BflPaL 1 Bl±tfT*— 5l«g 
[0052] *IIJS0ya>¥»f*S£Si. H 1 B 2 

*3M*3Sa-c*y. «rfEtt»»«i&t/«riBx^^ 

-3O»EW»fy^4fl)»WI?4 0 1 fcWJS-T* 
GLglCli^^f^^ >^ffl<7)r?flPSfJ1 A, 3A*<Rlf£>:h 

-easy. «rtE*(*iaa2<^mtB/-K>7 ; w'>^fflcDrjapa5 
1 a. 3 Artic*aiLfc»»**^*-e-. «riE»»Eta 

*• MIB^V^r-f >^fflO>BBP«l A. 3 Artd 

(±. •E»*E«2tllB**«:fy^tM : F4 0 

[0053] &tz. *nmmo>¥m»8iS:it. mz 

(a) icTF^-cfcaic. ttiEtt»*«ic=er?ti ba<=$ 

lt&*lT£y« WEtfTftl B(=me*«SIS2£:«tR 
-r * tf-juas^ 6 *<lfelt £> tttc B G A B0)¥*(M»1? 

[0 0 5 4] *fc % «Xtk«0^«M*ttBtt. HI 1 
12 (b) lc^-r<fc5lc. WrEx^x hv— 3(c % ffirlB 

*jy. «ne*6iti*a>s6jB» (ext. ^^xf kss 
& 0 Mlfix^x h7- 3i*. B-eii^BSLTi^ 

A<. MMMWtfl O O ppm/ 0 COTOSI4 

[0 0 5 5] B3 7bSB 1 1 I*. *HfefflO>*«tt;3£g 
«a>»fiK*a*Slwr4fctf>a>¥fflH. B4liIBfaffi_t 

**»Jhf*xa<D^fflia. 17 (a) l*B60>B- 
B' t&VOWimffl. B7 (b) liH6^C-C JSTrCD 

mmm. b8i*b6<dd-d' mvommm. B9i±§t 

jLxSffetD^ffiH. Bio (a) ttTR— ;uttT*ffi«-T 
^xSa>Br®0. B1 o (b) . Bl 1 (a). StfB 
11(b) l±*tL-e*L»IBE«**«KLTfl>Y^b-r* 
I^(DlrIi"C?fe^o ftte. B1 0 (a) StfBl o 

(b) l£B6<7)D-D' jg-C(DEr®£^L. B1 1 

(a) liBecDB-B' »-c0>kbb*^u B1 1 



(b) I1B6<DC-C St^iiS^Ltl^o 

[0 0 5 6] UlT. B 3 7b MB 1 H:»ot, *HS6CT 

3t*a £ lfl«0>#BT?fr 5 xfilcoiva**<DB«BftSft 

[00 5 7] 3r*\ B3lc^"TJ:5lc. J&jtft« 1 <Di9r 

[0 0 5 8] frEEMEl*. #U-f 5 K-r— zf&ii?* 

x7K*->*»«ttiffl>i6it»«ia>*3ettm=. 

tf. *asfflt^=n-^tt#ftixc=<fey mtttis^i^f 

EMWVitJI £ x ^ > if 1= «fc y / — - > y 
L-C«TE«*E«2S^rt-r-6. *fc. fflE^Wttffe 

Mill** «E«H*»B«i*<»«**tfcWEI6«»tt 
KDBfffitt»=. 88^X1/- tf*>x**>-7U— If* if 

£ ffl i*fc u—ifx 5 1 > viz j: y sji btK ><?mm 

$y^-z>^L T Ii»jfBS{*IB*S 2 if 

*<fe&o 

[0 0 5 9] *fc^<Di:#* nE«{*E«2(£. 031: 

^-o^ffigapsn AP^ic^tjb-r^^aie^^— -><7 

[0 0 6 0] £tc. MfBEIiSSi: UT^^(^. tK'J-TS 
1*fflt^rfcy. y—JW—V—JU (reel to reel) ^ 

*-e-*o>ift»ft«±i=5iaLr*»fia>EiB«s»ja 

LTUn^o -<7)<t#. »Bf-?«(DWSS«1i:tt, 

[006 1] #tt»tt»xS(rcky. B4ic^*T 

h7-3*8ft^o C<D<b#. fJfBx^XhV-3 
it. @4I^Ltc*fc9lCs WE^-fX^-V<> hSU3 0 

1 *<ije/<^— ca>n»(^ta-r«<fe5(c« 

^^tt^c ffifBx^X hV-3l±. grTE^^ftffi 

1 <0#>-?-r >yjHBflnffll Ai»lS-r4(aKlcBap» 
3 A*<}^fiJc*HXl^o 

[0 0 6 2] ^Sftf^^flSlCjzy, B5 

Ic^-T<t5ic. ffifEx^x h"7-3Jl(C. *»{*^^^ 

4j£ii, frE*^*^^^consp5g : ? : 4 o 1 t«rE 

SH*E«2 0>ttB#t5l*tLT»»Lfc*. iB^fg^X 
SiCcfcy. ^>-r-r ;u*ffli^rttE»f*E»2 

©«B#>f-r >^fflr^p^ 1 a, 3 Aizmm Lfc«» 
*#L«y, K»*i*TiWE*»#^v3fa>n«*^4 

0 1 
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[0063] mz, §tjti«iz«fcy. mtttrnttw? 
m^mftTvyoft&iRT 4 o 1 <a»«6B*itJt-4-<& 

— JU K<D«£\ fJfEx^X K7-3$fta*tt»E* 

02 1 lc^Ly■c<fc^^-h^7s^/TS^8(7)rB1l^^i^^T* 
■SU »IE^ h7 0 4-e*n»*lll[* 1*^16**5 1 

^t'f ^ 7 02C;lL^t; o ZLCDtZ. «HB-ta 7 (D 
^tr-f 7 O 2li. 06. 07 (a) . &1/0 7 

(c) d^Kf HtllE^**? 1 ^ ^ 4 ^ tfMfBx ^ 

X h7-3 ^l|X^-r^^lT*fe^ + -ve7 L >r 7 O 2(C« 

^-V^> h§U3 O 1 -tT'CDHiJ^X^X 3fitg>ttlB 
*-Vtf-T-f 7 0 2£T?(D86g|*<. WE*SH*^^^4J: 
t?<7)BfrfHX^X 3 *^ If "T-f 7 o 2^-e 

«HM"*tr^-f 7 O 2 <t#rtBx^X hT-^-fXf 

#]Jl7b<mlfB±£J 7fcttf4*itL*5 pJ F&te*<fc « <D 

T?x M5|lm3^& 1 PO/im^(D^PBl*<-C?^^cfc5(=: 
8M 7A0)S^^St^ o 
[0 0 6 4] flfBSEta«^Bir5E±^7Sl/TS8T*l*^ 

$>*-c*Dfff 0 7 (a) tr^tfccfcatc. BiriE^fe 

»#5*<y— h7 O 1 *t&lMe*"*tf'r<r 7 O 2rtlZ;ffi 
♦tat. C(7>i:^. mn**\±T<f 7 O 2tolZ$L*i&& 

BJHM*? «y ^ 4 StfaflfSx iff £ t 

ttiz. «rfB$fe»»5(D-spA<«riBx^x 3 on 

n»3AI=Stti&*T?* WIESW»E«2i:1MB*aH*^ 
<fc5ft-£lifti\» 

[0 0 6 5] *0)& % flMMr*tf T"-f 7 O 2F*9£3S*l£ 

tt»»5Ii. (217 (b) |c5FLfc«fc3lc* ffiffB^^e^ 
>r 7 O 2W£*S!U iTfBxT'O h 7 0 3ffl*"C2t 
£<, ZflOt*. JIWE+^lf^-f 7 0 2rtO>fflftl*. BfJfH 
xr^V h 7 O 3fti&»tt3*l«. 
[0066] !3fE** tr< 7 0 2 Aft<ttlB£1f 1* 5 

*»**ifci:c5T?, »iB«i»f*5*mbSi±«yai-r 

^X h7- 3<DJSISft<£tJh£tlTL^«. 
[0 0 6 7] 0 10 (a) (C^-T^aiC. ffiKtt 

&Sffi10t7«1B|:, fell Pb-SnRlWfi 
^^tH^6$MLf:^, fimfcXfllC^tj^ 
ffifB$6»S«1 $MLt/<'^-v«Sl C*«yffi 



[0 0 6 8] «TsBfltf-fl:x«-cii. mx.it* MR'*?* 
010 (b) lC7F^- < fc5(=. y-f *>>^ffl(D*»y^ — 9 

— C<DKffl*Ifi]£1ffl»rr 6 0 1 1 

(a) At/Hi 1 (b) iC^cfc^l^. meiBtiKfii 

X K7- OHE-f X^V<> KS&3 O 1 % &Zfffi5M&m& 
5**9*- 9^«KLftl*JKlift&ftl\. *0>tz#>* 
KHE/<**— MNE^-r X hSP3 O 1 

tfttit £ ttfcm £«»-f 3 <t # i= ttffirffi* ^ * — 9 1= fl 

«*<A^40)T?. «TE±S7<D#-VtfT--f 7 O 2 ICRS 
«7A£»I1\ 011 (b) (C^Lfccfc^lC. jjilgB^E-f 
X^V<> h£B3 O 1 ±<D»«(*5(*-e**/£lt»< 

[oo69] iztz. wia«ftftxatt % ffiiay>r*»^ 
ffla)*^* — 9r«»f-r**fta>ifeic % 

<Z>*S^H »E^Xf^"<> hS*3 O 1±0>|ft|t(*5 

<ft£. *4LM*iT^a#fta)««-e«rEx^x h7- 

3*<MK"r-6pTiettA<fc*feA, JT%tt#«IBra>«fi-|c 

»*»wr«fctoa>«aBB-e*y. 012 (a) a^* 

«ttB£XttA«lcgttt-r«xaa>fllBH. 0 1 2 

(b) 1*01 2 (a) <D E — E ' «T70)BrBH-C fc^)o 

[00 7 1] MC¥n:»otliLfe. ***«0>* 
»*M*«****«(c**'*-***(ci*. Will*. H 1 
2(a) (c^-Tcfcdlc. ^ilil 0±«c»lt&*ifcE 
Ct 1 1 fcttlB*»(**«(D7K-imT-6fc*tt 

«*tel±Lfc«. jtaHLrfTB*— ^**6*»»Lr 

MfEiE^i uunti. -<7)<t^ nettft»5-em 

IBx^x h7- 3<D±^*:*itiLL'Cl^^i:. flfEx^X 
h7-3 IZJ& y a**tfc*»3&<«MI:. K9 Lfc t ^(ci^ 
If ^©^-C?fFHE^S<*5 1 9^4fc^^li-f 

a>^®»ssa>i:3(c. ititax^x h7-^>rx^-v 

^<> hSP3 O 1 *|JSBIt6»i*5(Da®(CStb*-t±T*5< 

ctiCcfc imbx^x hv— 3(cgsya**tfc7K» 

01 2 (b) lc^-Tcfc5lc, migE^e>rx^v^> K 

SP3 o 1 ^^*»<*»aa>n»(c»ai**L*feA. mm 
mmz cfc « v zf 4 & ^ L>ii-r > * — /K— if (dm 

[0 0 7 2] fitlfBX^X K7- CD^E^X^-V^<> 

haJ3 o 1 *ffirtBtt«i«5a>ss(=8tt]$^. iftfEx^ 
x h^— 3(=wya**ifc*»s*»(taiBa)n»i=«c 
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ft^&^tiz&v. i&iEx^x h7-3<Drtffic:ifey& 
*Mz7kftti<mt^®fo(»mi*El® 2 fc^iMiffrfE^a? 

[0 0 7 3] *fc % fjfEX^X KV-3^aJ^WlCgtb 

fc*>. tfifEx^x h^—3(Dwmz£&mm j £m%.tf)tt 

[0 0 7 4] VL±m.WLtzJ:5lz^ *mMMtz&tH£. 
HiJsEIEfcHS U tK— tf) Jzlcx^x hv-3£^ 
££l*T^{*^;/:?4£liSL. B^fE^<*^^^4 

Rxsmz^* ^^-3(»mmzmmi*5vm±Ltz¥ 
mtemmzte^x, friEx^x h^-3co-aj^mriE^ 

15 y ^tt^7K5>^^i*^®<7)nspictt(iij-r c <t *< 

"C^^o "tOtzth. flfEx^X h7-3C^U^af: 
7k#om<b. B^IlcJ:^f^©^-c?BlIfE^(*^^^4 

[0 0 7 5] mJfEx^x hv— 3lz%H>)&*1xtz 

IftJfEx^x h7- 3(c^tJ^^^fc7K^(-«fcy IftfESi* 

IE& 2 fc£lM*^*|{*^ *V^4(7)F^Kf&^<D:£M^# 

[0076] stz. *mmmx>wiBj\Ltz& : i\z. 
m i^tz h ^ >x ? 7 =e—)i> kcc u h(iie#S(*^ 

^a<&itfcy-f £a>£R&if£ 0 
[0077] Bfr5Eh^>x^r^-;uK{CcfctJit 
ih-r^ct-e. flfrsE^^s^^^^iiic^^ti:* 

[0 0 7 8] $itz. mU±M7<Dlr*t:T<< 7 0 2ft 
fflBWtti^coftSff 3 o 1 Mai(cfiMMt7 A£Bfc 

y. wriBEi»«*«KLT«frft-r«i»i=. ->>^ 

[0 0 7 9] 01 3Ktf|1 4tt. InJfEgiS£#J0>#^f* 
8Ifl>« K«t4fcft(D*4Ht t « , 01 3 1* 
% 1 a>K»MO)¥*flmo«^A«c»^«AVB 
El. H11 4tt«2 0>KiBma>¥«(«:StlE(0*K«l««» 

-r«5£¥fflia-efc*. Hi 3&tfBi 4 1*. #@ 



[ooso] mmmmn^&SiWixit. @n:^i 

^> h£P3 o 1 £161*. WIE*»*5 0>SffllcBai*i* 

ctLic^»b-r> «K.r*. bi 3ic^-r^5(c. «r 

fE^-f X5^^> hS&3 O 1 &ttH"4*<C« fllEx^X h 
3 (D3ai2 3 B±(*A<WfEI»SSffi 1 0>&mi£xm L 

0>m&* Bll=^Lfc*SW**«l=it^ B5fEx^xK 
7— 3a>aunaMK<tt«fctf>. »B**<*^^^4 
&tfftJfEx^X h7-3 SitJtLfc&t?. iftfEx^x h 

v~ 3 [zfb y ^*tLfc*» ssms *i±*isa>ttas»*A< 

[00 8 1 ] B 1 &tf B 1 3 fz^ Lfc^®<*3$S 

T?l£. fJfEx^X h7- 3(7)^m^fS]^|JrfE$fe^<*5(7> 

asicgaj£-t±ri^#. zv>m^. mz-it* mi 4ir 

^"Tcfc^lc. IJjfEx^x hv-3CD^ja^lS]|cMIE^^ 
X^A"<> K313 O 1 SSI-K MfE$&lti*5a)S®lcg 
tU^1±T^c):t> 0 C(7>*i^t. BiJfEx^x h V— 3CD— 
$p (^Xf^<>Hl30 1) 5 (OSilcS 

di^i±^c<tlcj:y. »IE*aH*^^^4atf1BIBx^ 
X h7- 3$itJhLfc^T?. tfTlEx^X K7- 3I=KU 

HirHE*fe^i* s a>mm izm&-?z> & oizLx^&i^t 

l=«TE^-f X^V^O KSJ3 o 1 *Kl*T1»K*Mitt5 
<7>a®(cSt±3 t ^t^d^ ftt^« 

[oos2]|2ii5^^Iili6ii. ffliEH«fefi»ia>^»(* 
«jsa>fftoK^«*»M-r*fcto(D«aH-efcy. mi 

sain. @16 (a) i±bi 5cof-f' mxcom^m 
in. in 1 6 (b) i*mi so&mmisvte&a 
[oo8 3] mmmmo*m&*&m:xit. miex^x 
3*^a*i±T»iBE«aJ c-r>^-7K— tf) ± 
\zn&-rz>*m>»Tvzft it, d-ramo* 

^*l(Clbf, (JD^IS. II 1 5&tfH 16(a) IC^-T 

Cc5ftorn»« : ?-4 0 1 A<K(+&jhfcB2i/<-;> Ka<0* 
3WtT^^4Sffl^rt.«feLx. 

[O O 8 4] HI 1 5M0 16(a) (C^Lfc#^fr^ 

ra*frc?a&y. #u-f 5 K^-^ftif^ftiEffiss 

fciE^« (-f>5r— #— If) **«L. •nBEMC± 

ic. fttBiettSfi 1 o>/<^^-s;««ia>^«icseu-*-* 
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[0 0 8 5] CCOi^t. H 1 5&tfH 16 (b) (Z^ 

[O0 8 6] ISl-h. **B^*. «HEWI6«4(c»-^#*i* 

H rT bET? fe 3 C £ 14 1 *> 5 A. T? fe £ o 
[0 0 8 7] 

[0 0 8 8] (1) /"K— If) -t(c#tt 

-So 

[0089] (2) EtaS (-TV*— »f) Jil^lt 

[0090] o) gaits (-05— /H— tf) -hi^sM* 
<fttffi*ffi«-rs c * lea*. 

[01] *fE^I=*S-Sl56<5il(D##tt:gS<7)iai8«fiE 

[0 2] *§IJ6«ii)fl>^»:^Sa)«BS«fi)c$^-rm5SEl 
T? fey.. 0 2 (a) (±13 1 (C;SL,fc#^t*:gg(DA- 

a' rnxommm. 02 <b) (±01 iz^Ltz^m^ 
[H4] *nmmo>*mto.2im<Dmmjs}££mBji-?%tz 



[las] *mmm<»*mte3im.<»M&i3;iL$:m.w-rz>tz 

©HBSffiRE £ iF-T ¥00 t? fe £ o 
[16] *gllfc#J0>*gtti£g<Dgjg;&;££iaBJt-£fc 

[0 7] *HSS0iJ(D^«:^g<OSit^i£iJil«^-^fc 
AO^iCia-Cfey , 0 7 (a) l±0 6<DB-B' &X'0> 
»r®0. 1117 (b) lii6(0C-C' tlT-WKBIlT'fe 

So 

tfxomse^-efey . 1605D-D' *gr-a>Br®iit?fe 

■So 

-f¥B0-T?fc-&o 

[010] *HJ6«(7)^i*^sa)@ig^^ljiB^^ 

fc«)(7)m5C@-C-fey. 01 O (a) ittf-JVi&^Ztem 
Lfci£(7>Sr00. 010 (b) l±fl>t<bxSI=33l+-5)0 

6<dd-d' *st?a)Kf®(cffla-r-5BfS0-efe-So 

[011] *Hte<5fl<D#^«:^S<7)Sit7J5i^ijiBfl-r^ 

fctf>0>m5e0-t?£>y, 011 (a) (±«mbxsc:fcif 

(b) (iffl>vibx^i=*j(t-ib0 6<Dc-c' mx'omm 

l=ffi^-r-5)BrS0-Cfc-5o 

[01 2] *llte0«OT¥«i*gS©^ffl&m£I&B.fl-3-* 
fctf><DgUE0-efcy, 012 (a) l±*fU6601J0>i^<* 
3£g£fi3£L.*:£#cDiE®0s 012 (b) l±01 2 

(a) ©e-e' mxo>wimmx83& a 

[013] mm&mo>*mi*mm;o>&r*m&ir^m& 

¥®0"C?fe-5o 

[014] flfBHSg^XO^^SOS^^^^jC 

¥S01?fe-So 
[015] Mf2H)ife0iJa)^t*:gSOTffe(DlE^*^t- 
tg5t0T?&y, m3O^fl3J0)4t^«:^g«)«lBS«fiE^ 

^•r 3 F00-cfcs. 

[016] fHBHSfe0ilcOiti^»:gS<7)B3<OlEM«^* 
-f^5*0-C?fcy. 016 (a) (±01 50>F-F' &X 
<OBr00, 016 (b) (±01 5<»*fflllS0-Cfc-5o 

[017] fiEJlEro^^groSlBSftfiK^-rm^® 
0-efc-So 

[018] umto^m^mmaimmmm.^-rm^mx' 

fey. 01 7 0>G-G' *gT?(7)Br®0-Cfe-5o 

[019] fe*<»*m&i&m.(r>m : &}5 ! ,ii*:mn-f*>tztt> 

<O^5E0-C?fey. 019 (a). 019 (b). 019 

(c) . 019 (d) (±^4x-?4xS-x^(=*jl+i,Brffi0 
T?feSo 
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[IU2 0] tt«a>¥«ttSK0)«KWI«$^-r«3£erS 

(Deaatfey, 021 (a) m@2i (b) 

[ft*i-a>BUfl] 

ia Jto^r-r vyflKDnaasu 
1 b e?5^ 

1 C /<^^r— 

3 5MJfe(* (X^X h7-) 

3 a *tt{*a>Haff 



3B 5$te{*a>*am 

4 

4 o 1 *mt* * v -jo>9vw&=r- 
5 

6 Tf-c— 

7 ±m 

7 0 1 y— h 

702 4ttT^ 

7 03 IT'O h 

7 0 4 tfy h 

8 TSI 

9 *J £ — 

1 0 ^7>v^ 
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( 18 ) 



^#^2002-353361 
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